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Title: 

OUTPUT CONTROLLER 



Abstract: 

An output controller connected to an output circuit parallel and including an auxiliary 
circuit for controlling an adjusting current smaller than the output current at a 
substantially constant ratio, so as to perform control so that the potential of each 
terminal of the output circuit may be equal to that of the corresponding terminal of the 
auxiliary circuit and thereby to control the ratio between the output current and the 
adjusting current to be constant The output controller Is made up of a bridge having four 

arms Including an output circuit, an auxiliary circuit, a lead, and a current detecting 
circuit or current setting circuit respectively. The difference of potential between each of 
the terminal of the output circuit and the corresponding terminal of the auxiliary circuit 
are measured and fed back to change the equivalent Impedance of one of the arms. Thus 

the bridge is controlled to balance, 
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(57) Abstract: An output controller connected to an output circuit parallel and including an auxiliary circuit for controlling an 
adjusting current smaller than the output current at a substantially constant ratio, so as to perform control so that the potential of each 
terminal of the output circuit may be equal to that of the corresponding terminal of the auxiliary circuit and thereby to control the 
ratio between the output current and the adjusting current to be constant. The output controller is made up of a bridge having four 
arms including an output circuit, an auxiliary circuit, a load, and a current detecting circuit or current setting circuit respectively. The 
difference of potential between each of the terminal of the output circuit and the corresponding terminal of the auxiliary circuit are 
measured and fed back to change the equivalent impedance of one of the arms. Thus the bridge is controlled to balance. 
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ocD^U ^y^l^t^t^^t^o © £ -5 £ * ft L 
It m , til « F 7 > v X * 5 j&* . l-(0ift7>74^7 

^ - f a ^ ^ -r & as j& p r zs m jfe Qisotffiici ^ 

£ A 7 > X $ it £ o 

bi <k 5 i: ^ n f n i i w i: f i u . ^ n * , ± 

IE 0 J: 5 C 7* U 7 y iiWt 7 > X t t 1 t (i I h 7 > V 

, M F 7 > y X ^ 0 V - X f I O $ 11/ 12^ - ^ I 
n tC ^ It n Z> o fi£ o T > 7 U 7 y © /t 7 > X € § o ^ 
*ffiitF^>> 5 X^2CDV-xm»ft, "T ft fc> "5 , ISSffl 

^h7>yX37 1«V-XiI> T ft *5 , tit\ ^3 $ sit II 

*«f©iigfion«i:-S[t5<j:o \z m m £ n # § . 

ISIfflSi^caiti^oj; ^ l:ff ^. fg — <£> H »j 
7 > 8 & B j& R © % & , T ft =b ^ , i I ffl i S I2i: i; 

¥tE7tit^t§ 0 S *P H J£ 7 o M « , US @ Illtl: 
ft^liifi 121: J;§«ttiifflSK6C0MS©« 
S ^ T i l: f L U o f-(Dil7>y80ltK^^ttlf 
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<D it « * (3 £ T , WSEffl«aEI2**ftlll S Illlti 

0 /h $ n fcf ftg h 7 > v 5 * ^ 2 © y - h Q ffi £ iSi < 

t , m \z m m m m m i2# wflsit it«k D^tijn « y 
* % 1 2 a* $!i if § m m 1 1 t — it -r 3 t n m \z , w * « at 1 1 

iW » I Sll ItO nfS t - S t 5 <fc 5 K 3 o 

£ n & u . t^oT, m tj « ee © h (^-r^-^^^i/> 
v ) ^ * S3 © ^ * m k it ^ t m i> . st, — # g CD 5fe 

2t^S^0HSfwiftS*li:#^J:vfflll2tiT 
^ 5 , n & , s ^ 0 y - 7 * i © jt $ 11/ 12*^ 1 g r 

r#lo«*Wl:tt^t« fit ©XliR^Hjlf ©*fi 

CD ffl ^ C 1 ^ ^ T tii ^3 I S II ^ I? t . * *l 

I; 1 6 f , fW«|§ig&ii#ffirt«i*Il<BIHIIfc«te<0fE 
t tt 6 n T U 5 f S * I ^' . ^- © - # T > ^ - © i i 7 

> y 8 © m # $ , itc!t^f.[ii?§lf5fit5SWT 
it & <d & & n&r iz m x % & 1* . z. <d m □ « s ? t s 7 
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« , m j] n m inz •? z ft ® m x m v> 1/ n\z m & m n 
mi2 & m l m & <d m & r<z> n & \z wt % n %> , 

m i m m m \z & ^ x , si0s§n«A^«Ei:i 

T & 5 -5 , 

« m 2 ^ m m » 

i 2 1 1 ^ i i i s i: * ^ t , m^h^>^7,^i 

til h 7 > y X ^ 2 t Flx-T >£V-Xi£An# 
£i£*££l££*><ZM;:ft^-r5. I 2 I I 0 2 t i $ 

ffi9ai:ISE*lllio0SSfi:l b , I l||9^ it 

m v x vi 3 o a*#T*ntf*s^a*PT$s«fc'5tc, 
m 2 hmfii«> fttasainsiiiAiaii^KKiT^ 

« IS 3 H M 0iJ » 

El 3 A > *58^©i 3 ^l«©0K0-e*5. 03 
Al:*^T01Ot)C!)tR«Oi*S*l:HSIli:BI-O 

i§ 3 n js 0s « m i m m m <d n fa tk m m &&i 6(® i)iz 

& X X , ISill2&tt5. 03BtiiiI12Sifi!ct 
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0 > h 7 >y X ^ 12a, l£ ia 1 2 b , li 7 > ^ 12c, S *P 
« ffi 12d £ ^ tr o 

h 7 > y X ^ 12a!i n f t ^^M O S F ETT&o 
T > FH'>*6ilffliiI2$A^t§o IS #L 1 2 b 
h 7 > y X ^ 12aO V - X tftiftSlftOIIII^ftttSn 
TVi^o i i 7 > 7° 12cii h 7 > y 7 ^ 12a© V - 7 t 
gft{CckoT^trLl2b©M^^^i;§«EEI^TCD*^S2p 
t EE 12di ^ I , S5«Wi:*n*iT»SJ;5l:V- 
Z««l*ftl»TS. S2p«JEl2d«, V - X « % M 'ffl 

a « « ittc m u vi b# , i2bo^a c * i; s t ert 

2ttilffl Hi2^il±Hi i iliti:§^o 

0 3Al: * ^ T , If IhI g§ 1 3 > i i 7 > 74X « ^ 

S 14^6 o A A i: f o t t > I X ii t 7 t 5 : i I; i; 
D > IW«ffl«aBl50*JEE*tti* b 7 > y 7 7 a^'ig) 
h =7 >y 7, ^207- h^^AX«ilft5fcfe07^ 
y f i B 7 * 5 . ^Wffl*iEl5<Z)*EttJatn:i6a&^ffi 
fil6bl: iot^E $tlt, Iti* h7>-7 7ntSI 

± © i ^ (: i D , $ 3 i I {aj li K T « i 3 I: i f 
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t % . m # h 7 > v x * i « y - h « & a< - ^ <d m & > 
i ^ po t & ^ {i ^ a ^ ^ tti a 1 1 ii S: m * t s . 

( iff s t < u ft © i ) i o is i ^ , an n in ss 1 3 n 
m. 14 & e © a ii \z m. o x m jj h 7 > y ^ ^ n 

^>^X^2^^>bX«^-XT ; g)o £ <D flf , i % I 12 
^«kO»SEffl««EI2*«iWIIBSffi[ItfC«fcn, ^ o , ffi 
j& Q *f T -5 S5 * P CD m & # ± IB CD ff W T PS ft «fc 0 ffi 
CD T > ffl*«aEIltt#lfl±, il^PigS^QiCDm^M 
# 0 CD B# CD fi n X ItKTT?* £ . 

m % , t fc t> % , « /& Q tc *t T 3 B & P <D m & ifi ± 12 <D 
^tTilll:It!5:^i^. M*tP[US&i3te^g&i4#>e> 
(DA*Cit)6ft7t§. f n I: J; D , f ti f ti (D y 

7 > v 7 ^ 2^Ilf $ n 5 . fi£ o T > fi5j&P£:S5.&Q£0) 
«fe^{c*f-r-5fF^TISM^tU^«»ftIlcDfF^±^filc: 

IS T # -5 0 

liinxit^ z m m ± j% m <v m w m m a i 1 & m x x ± 

£<&e>fctr>«k"5K:fW. 

S f , gn^Pchgn^QicD-tt^Mic^f^^WTIS 
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ffi £ > ffl * « «E 1 1 iW » B * « n X 1 1 «fc 0 A 1 1 tz * 
^ {I T $> Z> m & \z M JES T § «fc o \z , t) T ft (75 ffi Id IS! 

HI * t Stll^ii S H InX It^ f> All^i AT* 

# < ft 3 t > as P t S5 j£ Q £ <£> « ffi 16 a* fF ^ T PI It <fc 

^i^aajh^>^x^2<h^^-^$-& ; 5 0 -r s t , its 

# « jffi 1 1 U M m \z o £ T M 4> T S a* , ft ffi M fit I L ¥ -f 
^- - F 1 7 £ ffl T flit tl ^ & 7^ > ft ^ 3 <D > ¥ 9 5> 
>Xli e kOi$o<Oi:i / >t§. ^ d "Tr > ft f t ^ IL 

# & £ D /h $ < & £ ft V> -5 'fc , ft ffl I4fr Z <D \ ii \z 

fifi ^ , fflnia&i3g#a*:*-:7 b & & m m <d m m -v * > 

T <fc -5 (; i £ $ ti T ^ T S ^ c ft^f3^S(^itSS« 

t , m * « «e i i , t ftfe % , ft#m»fEiL^ft^3o-r> 

i @ g 1 nX It^ ^ S ± A 11^ i A T * f < ^.C 
^ 0 Mid, ^a5i4*>S©A*twJ;t)ttlllHllSl3S^> 

$-&-g)^<^>y ; &i^gi5-r^d<h^ s fc«9, ft ffi m 8fE IL 

<o m m ¥ i% fit ifl M « B ^ fit n x 1 1 \z — & -f 3 <£ -5 fc: T * 
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u ± © m t? « , is h7>y^^2^t>iT^ 

L L > f © i a l: - t l: § f; ti 5 111 li , _t e2 cd £ 5 

t: tn ^ h^>vx^i^^->^-^r§x-r >y > if m m 

D , HSffl*«EI2©fW»B*«It£tf>o < 0 £ ^ ft £ 
it, f til: i (3tH^tIIl©ai@itnXIt^RilI 
^ft^-tf^iltkT^^o * m m T , Z\ (D <k o lz iti 

it <D Z. t & , r ft ft) ^ ft J £ ^ -5 o 

i 3 ^ is m i: ± n « , # i n #1 , « sfc & a e 

& irE £ m 73 Y ; ?>^7,$>iJkzS&ffiztt^;ts3L&\zW\ 

1, "T fc t> > tf«SiEILOfflf9SgI^f)03SiS^ 
ft * til * b 7 > y X 37 1 i i S) h 7 > y X ^ 2 i: ^' 

t 7 i ^ , 1 1 3 1: f a b n ^ i ^ - & ^* < t - 
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<( Jg 4 * 00 » 

0 4«, ;£fgBJ(75fg4^M#iJ<£>[Hl5&|g-r&;z> 0 g| 4 

C U T H3A© t) © i:^i0iJSS*tfi0 3tli-C 

t$ # £ ft- L , f©iiB||j:i3il«0fe®^ifflt§. 

$ 4 n ss m \t m 3 ^ m m \z & ^ t , &j]h?>zsx?i 

t I S) h 7 > y X ^ F H > t V - X i ^ A ti i 

^LTftRU, ii7 > ^4R^^-f t - F 17©If 

^4iI0il(ii4i:i$nT 
^ 5 «k 5 i: , »3**W©««!lll:ffiat5il-tl9 
al:ailif,io©ilIfii§ilb, m — «®9^r^% 

« ^ 5 i I i )) 

a\z & ^ x m 3A(D h <d tmm<Dmi&mm\z\$m3tm-~ 
(d n # £ ft v , foiHjtt^sii^jwfec^ifflt 
& , 

* Sit 1 2 v & , El3BK:^£*lT^£>*iJf£ilgl2£l^8S 
T & § o tot, *a£Jgl2vtt»l!iEfflSSKl2S*!lllBS 
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iltl:«"6 , a i I i 1 ltd ^ ^ ^ b o A * l: i: o I i 

5t $ n & , 

0 5Ai: ^ T > ?W y ^ > ^ F 7 > y X ^ 18tt n 

^ < * - F 19tt7 / - F£H#3£yW y ^ > ^ F 
7 > y X ^ 18© F 1/ -f > <h © Rfl K S m £ tl > # V - F 

fH » HI % 2 0 « > ^ » 14^ 5 © A * I: fi£ o T , ffl * 
h7>yX^liiS) F 7 >yX^2i«y- F « ft £ 
ftj $P L T , ^ni£«k?>m#«iifcIl&tff!»ffl*8iEl2£ffl 
& T Z> . 3E IC , f5itIl2v&SitTiIffliII20i| 

x -f y ^ ftd » m s& 2 1 » , ii7>^4^b©A^i; 

ffl b , ftil:j:Dtti*fIIl^0Jit§. ^ # WK: fc* , 

, 7. 7 f 01 W 0 SS 2 Ui 7 ^ ^^>^F^>^X^l 
8©y - F«^^±#$i±Ttil7J«^Il^ii7t^i±^c 

« > x <i v u w m & 2 1 \t x -r y ^ > y f ^ > v 

^±(Z)^^c(c=k«9> ^ 5 S i « « T © J; ^ l: i f 
T 3 o 
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£T> m i 7 > y 4, x < ^ ^ m fP 0 s§ 2 1 & ^ x < 
v y 9 v => y v x ^ 1 8 \z «k d , »^qc»T5»^p 

©«&^IE©ft#tC:^*T3£ffi:ttm^Il^*g*L, ^ 
ni:ffoTi*P(Dit^Tlt§. iSS . fin Q *f 
TS»j6P<0*teJ&*A©ffl€rK:*B:*:TS£ffl#«»Eiia* 

M >> L , f ni:#o T»jftP©lfi*«J:#t5. - 5 L 
T . h 7 >yXMO V-Xlfi ( fl! jft P © * ffi ) 

tiih7>^7^20V-X«fi ( ffii Q © * & ) t 
*5 I I W i: i U 5 . o £ D , ttl^h^>> ? x^i, 
A^3S:tKX-r>y^>^h^>> ? X^18, i 6!) h 7 > y 
X * 2 > f SIEfil2v*^U ^ t*&t X <i y ^ > 

^ h 5 > ^ X 3? 1 8 > 117 > ^4^7 ^ - F 7 ^ t 
5 fin J* P R & m M. Q.IW Cf fii ti^^T F H > • V 
-X^©#ffi^>tf-^>X£^ft£itT, fiS * P # 
ft^iQIBotfti&ol:ilfisi. "T & fc> ^ , :/ U y ^ * 

a* 7 > x £ -a- 5 , 

ttl7J h 7 > y* X ^ 1 t I I h7>yX^2i©Fl/ 
Of fiRtf ^ - Mfili, 0 5Ai:*snT^5ii3c 
*6"!li&^a:i5i:*tlfn**«C»l^. * tl * , 
± 12 © ct V tyj 7 y /t 7 > X L fc 1 T M h 7 > 

i§ > ffi^l^Ilt ISlfflliI2i: ©Jfc¥ll/I2# — ^ 

7* U y y ^ /\* 7 > X ^ ft o f; I T , « WL M 1 2 v ifl 
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£ <D T , ffl^««EIl^-5-Oft|||B«|tItOnf&JC— &-T 
«EI2tOJt*Il/I2^-Jtltn»c!ae*cfc D»^^< tz 

n§„ ^ © is m . 0J m 0 s§ 2o« , nii2v©$iji@i 

^lllTt>t7$tT/Ul/Xifil (PWM) £tl 

i » 7 > y 4, X y ^ m m m 2 1R Z$ X y ^ > 
^h7>yXM8tt, HTO i5 C, « Sft ^ 5> HI 

£ £ T € 3 o ift7>^4Cffl*^3f5l©Hi£t±T 

* £ « ^ , t)Sb^, »iQfc»t 5»jSPO*fiiiti 

5£ fF ^ T IS ffi (»Sl/<tt»^«^t^*t^tO 

ffi ) J; 0 S5 « ^ , ^<y?«WHlHlK2itt±IE0«k5 

l: X >f 7 f > ^ h 7 > y X ^ 18* i II t 5 . - 7j , M 
i7>^4CDfflA*»±E0BSI*iT*Si^, -T ft to 

% . m q k -r & in p <d m & & ± bb <z> ^ t is m \z 

M V K ^ m . 7. 4 y to & ® & 2l\* X 4 y ^ > # b 

7 > y x ^ i8 & ^ ^ i; t 7 t § o f n (i i o , m^m 

5 i 5 I: S )l t t is It tf , ifi^at^eiHlK^^&filSlT 



Patent provided by Sughrus fttfeon ; PLLC - http://www.sughrue,com 



WO 00/79682 



48 



PCT/JPOO/03931 



X -f 2/ ^ ftJ m 0 g§ 2 l « ± IB © «k -5 t: x ^ y ^ > ^ 

f lfllllK21li < T © J; ^ II 7 ^ y 5^ > ^ h 7 > z? 
7 1 8 £ 7 <i y > ¥ m 'M -t & ^ £ lz £ K) s 7 U >y v 

it * , ai * « «e i i ifi m ffl a ei it n x 1 1 & d a 1 1 td n * * 

^iTS^i^d^fSt^J;^!:, f ^ \z M. co fit £ K 
ffi**«EIlJ&**!l»B*ttnXit;d>SAIl<£jgAT* 

€ < & & t s m&ptm&Qt<DntiLm&f?&Tf&m& 
i>7>yx^i8^t7^t5. -r § t s m J] n ffillt* 

¥ -f * - Fl95ioTiniit^^e, H W 3 © -f > 
^^>XCi:0i$o<0ti / >t5„ ^ I T , ffl * * jffi 
1 1 # $> S (9 <hS < fc £ & V> 5 % \z s 7s -f 7 f S3 » 13 K 2 
1 « X v =f- > V h7>yX^18^Stft>$t^. £ 
d T , X y f ifl Isl K21li t 7 I X Y 2/^>^h 

^>> ? x^i8^0f^ofitP^T^>-r-5.ck5 (c^^^n 

TB£sP<z>n&&m<f2.z>ts ffl 77 « 8ft 1 1 ifi & w 3 co 

jft P © * & At I? T ft L T V> < . 

KiOftffiWllt)SSft5«*, ffl*««EIltt«!ll 
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lilnXIt^6lIiAIl$ix.T*f < S H . 
H (C , X -f 7 f > ^ h 7 > y X ^ 18*5 t 7 L t ^ § H 

fis i i t § u i i; i o > m ?7 m sit 1 1 o n# m ¥ ^ m a* m 

iS^Inxiti:-tTI)<J; 5 li T f 5 . 

«±J£^fc«fc'5Ja:ffl**«EI10«!lffllTtt, m^^ffi 
ffl S #l £ & 7J h7>v ? X:*l<£:£ffi3££#tf£;&l;:}f 

<T#3 0 H > r # l © f * « i tt I /j: D , til^h^ 
>> ; 7;^l<i:Ml!j h 7 > y X ^ 2 t ^' 5 ^ (D H ^ f © 1 

Milt HffliSl2t © Jt$Il/I2^If Rt^£gf © 

£A _h co 1% bj t > i Sd h 7 > y X ^ t > t T ^ 
s m , iSfii2^llllli2^-f l;«oTU§„ 

iz m Jj b *y > v 7, 9 \ i$ * > y ~? 7, ^ v ^ > 9 n n 

OX^7^>^^Ii:^o< D i f ft ^ u i l; J; 

0, WSEffl*^I2<OflJfl|B«teIt£«>o<D<i:gMt£ 
it , ■€-niC«fc0W#««EIl©tt»B*ttnXlt£ra«K: 

« > {Ji^b7>yX^liilih7>yX^2 < i:^ 
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« S£ 6 ^ #J » 

l5Btt« *56W©SB6^JftW©|sIK0T»S. 05 
- <£> «F ^ £ # b , ^ORWIi«5^ifi«0t)©SSfflt 

5 c fg 6 H SS #y fct H 5 m m m \Z & ^ x , m * h 7 > y ^ 
? It M W h 7 > y X ^ 2 t ^ h* K >^V-Xi$A 
tllATSi L , ii 7 > ^4&^^-f t - F 19®If 

© 1 1 9ai: ititiiooiitfii^itb, m <d n 
j: ? , $ 6 m m w « , & m 3 & m n *> m jj n maw r 

6 . 

« £ 7 ^ % m » 

So 31 7 #J > ±E©Sgl^5*6JTO^i«0 

IJt i Sj h 7 > y X ^ 2» F >m^t.n99t<DWs 
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tlfiSRl* b R4^}f A $ nt ^ 5 o Z CO |*3 , & #L R 1 & 
> y X ^ lStf ill) h 7 > X ^ 2 <D H 1/ -f > R V - 

7 \z it n -6 ti « £ a tn: a* ^ s n t u & „ m # h ^ > ^ 
^lCfPHn^nstJECit^T - *nc as « -c # & v> . m 

7j h ^ >yX^il:t^ti5f4SKiittl* h ^ > ^ 7 
*l©aia6±i&1"#«EL, ^ £ & < C £ « T * V> o 
ft^T, ±ia©«£E»T^ffi*«aEIlt««Effl««II2i: 
© Jt $ 11/ I2^\ i IS T f ^ i & 4 ^. ^> o 

^ il T . ill h 7 > y 7 ^20 F K >S^V-X 
~* & tfi & & m 6<D & 5 \Z & tift %> o Z Z T . M 16 

h 7 > v 7 ? 2 © H V <i >l:Si$n§fi^R3tiai* h 
7 > y X ^ 1 © H 1/ -f >l:gi$tl§SSRl©n§II, 
Sift h 7>i?7?2<DV-7\zmm-£nZ>&ifiR4i$lii±> 
h r> > y X ^ 10 V - X II g i ^ n 5 i R20 l: , 
^nfnSHSnT^i. Itl l: i D , jgirCR3K:t£R4 
SJfADi^i^J; D > tB Atlll^ilffl tStI2<J:0 
Jt$Il/I2$-^InllSI^ < fcJ 13? T 3 „ 

^ T CD §H M tc 43 T fe , iSlh7>^^^^i7 

t&ifciz&zmtjmfflcDmm&fflz-zztm-cgZo 
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« m 8 m m m » 

El 7 A , #f£9J<Z>8i8^J60!l<Z>III8&BITfc-3. 07 

- <d ft ^ & ft b , f©iBi(*i5ii«3jofe0§gfflt 
i 8 ^ i f j , m 5 ^ ^ #j \z & ft & m Ji h ? > v x 

* l, X -f y ^ > if h 7 > v 7 ^ 18S 7 > y 41: 

T V> 5 o 

fl - m tJ h =7 > y 7 ^ laS CFIr ffi * h ^ > v X 
^ lbtt u f n S 5 0 W^j h7>^7^iC«a 

i S b< li n f t ^ i I i lb 1 « ^ h 7 > y 7 ^ 

(MOSFET) t D , Fl^<>&*«9^, V - X 

^•n^nsijo^^^m-m^ h 7 >y x^iaRi;^r 
ffl*h7>^x^ib^sasnT^5, h k , ig - x 

7^*^-;i/^^t-H 25al ^I-77-f^^-^y 

^ t - h 25b^ , m - m ^ h 57 > x ^ las m - m t> 

;i/ y ^- - F 25aR ^Ir77<^^-i^Wt - H 25 
b , $? 2; b < , m-tB77F^>^X^laS:^B — til 

7j h ^>^x^ib©^-n^n(D#7 : -'^ ^ >r a- - 
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Ml ®J F 7 >y^^2©y-Xii)itI2t:^t§I-ai 

7J h^>> ? X^la©V-Xmr!tIlaCDj±^Ila/I2, R 

, i§ — m 1j h 7 > y x ^ lb© v - ^ tiiib© jt$n 

b / 1 2 \t , F 1/ -f > , y - X , y*-hO£Sf(D|ft^ 
MF7>v ? X*'T#jIl;rL;fc«'&, HS?©ltCtb 
f ^S± - ^ (^T> Ila/I2=Ilb/I2=n£-f5) 

£ ck -5 i: i ^ ^ n t ^ 5 o 

f§ — X y > F 7 >> ? X^18a^lKm— X-f >y 

^ y v b 5 y v> x * i8b « -r n & fg 5 n is #i o x >r >y 

^>^h^>v ? X^18(Cti^b, If $ l< n f t ^ 
;PMOSFETT&£o ^^X-T>y^>^h^>vX^ 
18aR^S — X-T ^y^>^ F 7 > z? X 9 1 8 b « , -Z tl ? 
n© F U -f > £ HI — til 73 h 7 > z/ X ? laR ZS Wi ~ Iti Jl 

h^>> ? x^ib(Dv-x©^-n^ti^s^b, y - x 

26aR ^1077^*^-^^^^ - K 26b*« , IS — X 
-f y 3\ > ^ F 7 > ^ 18a&^f -X -f >y^>^h^ 

> y 7 ^ 18b0 7 - X l: 7 / - F & , F V << > \Z t! V — 

-r ^ - f 26aR e 7 ^ -r * — ;u y ^ - f 2 6 b 

\t , £ L < « , 7f 7>yX^18aR 

^ - X y ^ > ¥ h 7 >yX^18b©f n©#f 
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m — m tJ F 7 > y X ^ la® F V <i > Jk Z$ V — 7. \Z 

^ n ^ n m m z n & fit rur # R2a, n — m ^ f 5 > 

ffi JtRlbR UfR2b, M Ifr F 7 >y X ^ 2© F V <i > ft V 

- x \z ^ n ^ n m m z n tc & m & z$ R4\z , m i mm 

M (06) \Z $$ \f Z> £ M Rl. R 2 , R3> R4CISt 5. 
£P £ L < , JgKR30 ffifi t ^HJIiRlaS I^RlbOn 
tii * jg S R4© jfi K I S R2aR ^ R2bO I: f tl f 

n ts ^ $ n & 0 

I-©iid7>7'4attSi*Q!:^t§f-aj^ F 7 
> y 4b « Sfi Q K ft T £ H — ffl XJ F 7 >yX^lbttf 

3fc0»^Pbo«fis*n^n«ai, n n © * & 
n k jt 0*1 l fc m be £ m * -r s . 

ffl 7J h 7 >yX ^ laXltfr ffl ?j F 7 > y X ^ lb© ^ 

fn a* - - h«fl:£, IS) h 7 > y x ^ 2© 7-*- 

^ IlaX (J I - © ffl XJ « M 1 1 b , R ^, P M ffl « flit 1 2 £ 
ffl ffl T Z> o J5 £ , lil 12v$ Hi L T i Iffi « StI2® 

X -f -y^«!llllHlK21Att, M fP 0 S§ 2 0 A © »j f£ i: |WI 
L T JH - ?; -f y ^ > tf F 7 > y X ^ 18aX li i - X ^ 
7f>^h7>yX^ 18b^ t>LXSt7t^„ ft #: 
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&) \z \t , m m m s§ 2 0 a & %% — m 77 h^>vx^ia£*-> 

b . fg — lii* h 7 >y^^lb$t7 LfcUtt, X y 
5 t fW»lHlK21Attlg — X y ^ > if h 5 > y X ^ 18a$ 

So : Ol, ft f 3(1 « ^ - tii 73 h 7 > y X ^ 18a^ 5 

© m - cd m 7i m oft 1 1 a a* as n s 0 

7b, ^rai7j h7>yx^ib^t>tfc^tt« x -r 

>y^M^tElSS21A^^-X-r y ^ > if ^ 7 > y X ^ 18a 
& > b , B — X -f 7 f >^ h 7 > y X ^ 18b^ t 7 t 
So Z (D m . t ^ 31: « f - IB 7J h 7 > y X ^ 18b^ 

o^z© aiTjiiiib^in^ o u © i 7 i' i x , a w 
x < y ©I n in & 2 1 a n ± IB cd x -r y ^ > if m £ 

l^^bT, g-©S»7>7*4aXtt* - CD M Ifr 7 > X° 4 

b<D^-rn^-^©tB7j§i^bTA*t5. x < y ^ 
fH » m e& 2 1 a « , fne©i»7>y^^©A^cto 

T , HI — X -T v J- > if V 7 > y X ^ 18aX ii ^ - X-T y 

^ > v v 7>y^^i8b©-enf n©7-*- h * & * w » 
TSo ^-niz^D, i - o ai * t it iiax « i - © a 7j 

H W tC , ^ - til ^ h 7 > y X ^ la*U > L fc 

b#> x-r y ^ m ffl m & 2iAit m — <d m m t > 7 4&<d m ti 

ZEcDft#cDt§7C£^TJi^, X-fy^$iJ$I[Hji&21Ate|g 
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— x y ^ > if h > z/ x $ \8b(D y — b m & £ ± # s 

t T I - (7) ffi * filial it ^ t ^ o - 7? > IS - © M 
17 >7"4a* 6 © A 77 ifi m & Q \Z M T S ®5 * P a © « & <D 

^©[^^©ii^^^-r^^, ^>r^^aiiiiHiB&2iAttiB 

— X -f y > if b 7 > y X ^ 18a© ^ - h «fi ^ $ 
ry^lWlllHlK21AH» — <0^»T>^ , 4b©tHA&X* 

#©ii^:^^i-Ji^, x ^ v m w m & 2\auw, — x-r 

— © tU 77 « SiE lib £ ig ^ $ i± £ o - 77 , l-©il7> 
7'4b^ <d C7) A 77 ^ IS * Q \Z n T 3 IS & P b © m ft © ft © fRl 

^■©ii^^^l-^-ar, x-f y f li iK2iAtt^r x < 

y ^ > if b 7 > z? X i? ISh <D if - Mfi^Tft$ ttl 

±iec7)j; ^ k a«j ^ m ss 2 o a r x >r 7 fai[Hi?§2i 

Atif)IILf;$f fclt^^^t, ^ © i fi I 5 H 
iS #1 (0 5A) ^^:<|WJ#-r^^ 0 JI#:tfHCtej^T©J; 
•5^1^— : ^-fli^h7>y7^1at^l7 

^ 7 f > 7* h 7 > y 7 ^ 18bt ^' t > t , m - til 77 h 7 
>y77 1bii-7^f ^y^>^ h 7 > ^X ^ 18bi t 
7 b fc » ^ , ^-iti*b7>y77 la^^ 5 ili O 
Hi* h 7>i?X^lt, fg - X < y > ^* h ^ > ~>* X ^ 
18b^ ^ 5 * 1 ^ © 7 ^ 7f h 7 >y7^18i, fg 
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- O 1 t 7 > y 4a^ I 5 i 1 © I i 7 > 7" 4 t > t tl 

^ ft 75; it 3 o H:i-[HAh7>yX^ia^r7 
-f 7 f > ^ h 7 > y ^ ^ 18b i ^ t 7 I , ffl — £B 7j h ^ 

> L £r > »rtii*h7>^X^lb*Jj|5*I«C 

Hi * h 7 > y X ^ 1 i: , 8-7^7^>^h7>^7^ 
1 8 a #t fg 5 ^ 1 © X y > tf h ^>> ? X^18<h> 

— (D^»jy>y4b^m5^M^(75^1ljT>-7 0 4^, ^ ft 

■6 n ^ u i± § o t^oT, f nf n®«^i:^ itsai* i 

ici^S^^o^i^C^^Tfi, f& 5 £ SE 0<J © |fc BJ £ 

& ffl T * Z> a 

m 5 mm m (Dy-c^--^ 19 tmm\z. m - x -r y 

^ > X* h 7 >y*7 7 18aXSi-7^ y ^ > ^ h ^ > ^ 

K 25aX (if - 7 ^ -f * < — )V *? -T - F 25b^ t > t 
So fnt^^l:iE377^*^-;^'ft-K 26bX 

«l9*IUT([j||«I10^«A**lHl4$n5. 0 [eJ 

^ p# ^ m — x -r v ^ > tf h ? > v x * i8b<D •* 7 t m m 

UTf-{ilA h7>y7^1b^t>lTt)^^„ ^ ft 
K: «k 0 , Hi^h7>yX^0t>iES77'f*<-^ 

77 * B'J M T * S o 

>S^V-XSAnf^T§ii7>7'S^#77'f* 
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-r - )v ? -i * - m i it $ i i: l <D ii , m 6 m m m 
(Dmfc&±mvm 5 m m m <d & ? \z^/vtz^<Dtmm± 

^r? ffi U $) o 

m , M ffl ® & 20AJ& Z£ X y m 'M ® & 21A<D m ft 

m. ^ \z m t * £ s \t & v> o #i a « , n — m * h 9 

b ^ ^ > I ^ I ^ ^ It t 5 f H 1i: , IS - m ^ b 7 > v 7. 

^ iast;i-aj* h 7 > ^ ib^* t 7 t sssra 

( f 7 h ^ ^ a ) ^ ix w- <=> n t %> & o f n Hi o , & 
v =7 y v x * co x -r y ^ > ^ ic # -5 it - v m m m co f& £ 

5. JE C > J: 13 O t H ^ -f A l: * 
^ T , »-X^>;f>^h7>^X^ 18aX fi I r X 'f 
y ^ > if h ? > y X ^ 18b^ ^ I: t > t 5 H $ i T 

feiu. f © Hi: i f 3 i: f ?l n x ^ - $ ^ 

^aoajtiiii^Tfti. {b l , ^ © 5 s y V ^ -r a t? a 
am 9 mm m)) 

<5 o 

S& 9 H KS 09 « , ^8^Jg^JtClt^, 3fc © *g |fc & » 
# S & -5 . 

X >y f H H 0 K24tt , Mil 0K2OAt 1^ »l b T I 
— X y * > if h 7 >> ? 7N^18aX«^ — X-f >y ^ > ^ 
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h 7 > y x ^ i8b© ^ rn * $ i ^ t § o m n tz j] 

® X 7 f > ^ h 7 > y X ^ 0 y - h ( i , 2 9 a& 

& 2 9b* X \t , £#i30a;fttf30bfc:«kB*-a>aft£tt&X 

«aS28©*JE*«BllnStl-5. 

«SfEJtlfl«[II&27«, ft!»lHlK2 0A^e)» — ffi^h 

m W] 7 > 7°4aX a B r © i ft 7 >7'4b<7)£il7j© f tl 

^ ii S ^ ^ t Pi T o <k 5 l: ^ i $ n t , fg — £H tj h ^ > 

^X^la&l£fg-ffi77h^>^X^lb'\tfi7j£n3 : 

«^i;bii«iEis§27«B-m^h^ 

>> ! X^laCD^- bmfi^±#^i±T^-(D{±l77m»ftI 
la^il^^t^J;^!:, I - tli ^ h 7 > y X ^ la-v © 

Mum^^^^-r^o - 77 , i-®ii7>y4a^e 

£ ^ "T i§ ^ , «fl?tJ£««0S&27te|g-ffi7jh^>> ; 7; 
^ 1 a © y - h«fi:^TI^^-ti-T^-©m7J«0fElla^M 
; > ^ t § i o , fg - tti 77 h 7 > J? 7 ^ la^ O « IP fi 

# S * «l f S 0 

rjf£it««lHlg&27«^-0^ijy > 7° 4b <75 ft 7J £ A 77 f 
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3 o * <D \ J] W m & Qfc ? & m & Pb <D * & <D IE <D [ft & 
©tg^^^TJt-er, *S!EJfcffi«lEl&27fci:S(|-ffl#h7 
>yX ^ lb©^- httft£±#$-frT!i! — o m * * at I 
lb£ig*2-yr3£5K, » r Hi * h 5 > 7 ^ lbMD 

mfflm^z^mTZo - ^ > sg — ©117 >^4b^ ^ 

£ ^ "I" ^ > *«EJt*tfltiaBS27tt»=itH*h7>^^ 
^ lb© y - htfi^TH^ tt^roill^illibSS 

'> $ t § j; ^ , fg — m ^ h^>vx^ib-\©0j^m 
# £ & m r s o 

« t s & s a* , jfc t jfi ^ « «k "5 t , gg 8 m m m t. m m k 

si 9 m j& 0u \z & ^ t , frj & m & 2 oar r* x >r y m 

5 8 H ffi fifl 1^ « l: , Sf§ 5 HJfi fll (H5A) t^Cl^C 
^ 'J »; S t f 5 . « «£ it ffi « HI S§ 2 7 « . ± 8 3 (D «fc 3 

K fg - ffi /J h 7 > ^ X ^ laX SI - iii 77 h 7 > v X * 1 
b <D >f - h * ffi § & f b * it T . fjSj£PaX«fflSj&Pb£ffl5jS 

1 W 11 , I 5 i I ( 0 5A) (C *3 T X -f y ^ Mffll lei 

6 2 1 ^ X <i >y ^ > ^ h 7 > y X ^ 18CM I TIt o 

© t ± < m m t $> % o & , * <d mm & . n )v 7, mmm 

(pwm) aif0X^7f>^HJ»i:J:5«^, ± IE 
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fczmonffimtf. m m ¥ m w \z m & 2 n s «fc 5 tc #j » 

£ tl 3 . ±tB©«k'3&««EJt*i«|El&270fflflK:£ 

D , ± 15 <D y U y v # A ^ > X T 5 , ft o T , fg 5 m M 

m t ± < m m \z , ^ 9 $ i i t «y u -y y a* a 7 > x u 

m m o & ti m w <d m m & ft * & o fe^< & * . 
« m i o t )> 

iSAtt, # BJ§ © fg 1 O^Jfi0U<&leIg&EI"Zf*3. 

no — <d ft n & ft I, , *r<Dmmiz?&8mmM<Db<D&&m 
mi o mm m \z . m 8 m m m <d m f% <d m iz , — m 

h7>i?X^2bStt5. 35 £ , ^ I O 1 I 12v$ ^) 

-i V 3- > >f h 5 >vX^32aSL^^-MSfjX-r y > >f 
h 7 > y X ^ 32b^ tt§ , 

ft - IS S) h7>y7^2aStfll-iftb7>yX 

7 > y X ^ 32aR IzSg) X 'f y^>^h^>vX* 

32bO F V ^ >^-ttl^tlSi3nt^5. % - ffi ®J X 

<i y 5" > >f b 7 > y X ^ 32a&^lr i Si X -f v > 9 

h 7 >>?7^32btt, £ L < i4 n f t * ^ M O S F E 
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T T $> <5 „ 

m-Mift h 7 > ^ X ^ 2aO V - X t iI2alCM t 5 

— ft 73 h 7 > 5? X ^ la© V — X^IIla© Jt$Ila/I 

2a, & , ^ - i |] h 7 > y X ^ 2b© V - 7 1 «I2bi: 

*f T £ — ffi # h ^ >yX^lbOV-XlMLllb<7)tl:f 

1 1 b / I 2 b « , Hl/-f>> v - x , y-h©H^?oi 

$ I b 7 > y X ^ t * I l: I I ^ , E S ? © « t i: 
ft^f ^Rl-t ( T > Ila/ / l2a=Ilb/l2b=ni:-r 

fH 8 ||M0j|©fiiiJW[eIS&2OAte^ii©*Sg!) h 7 > X 

IH, t) h 7 > y X ^ lb© ^ f tl^ © y - h ^ & £ £ — ifc 
^i±T^JHbfeo ^ tl I: ^ L T , ^ 1 0 i I « T , m 

- ffi * h^>vx^ia©y- h ft is - m ® b *y y V X 

^2a©y - hi, irm* h 7>yX^lb©y- Mi 

^ni i h 7 > y x ^ 2 b© y - h t , ^ nsi$ 

13 g& 2 0 A \Z it ^ T , n -6 n © y - hm&£ — 
1 f § t 5 ^ S ^ !i . 

*;f 31tt, fW«lslK20B©»f^i:raaiUT, IS 

- Hi h 7 > y 7 ^ la^' t>U)t^a^-iSlX< y 
7 > If b 7 > z? X * 32&^ * f§ — ffi * h 7 >yX^lb^ 
^->bfc^«^-Mgl]X-r v ^ > t? b 7 > X ? 32b 

^ , n n * as 33otE5ffl*t s. ta ti n re n 

M33©mi£W;> ffita34a^^3 4b, X It , jStri35aR^35 
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T , « tXE ffi 12vtt , i-tB^h7>y^^ la#* > L fc 
B# fg — M lb h 7 > v X ^ 2a^ £ ©IIffltSl2a^, 
£ - ft # h7>i?X^lb*Jt>lfcfiltt8-»lllb7 

1 1 \z U "D <fc "5 1ST 5 . ^©fW»B««Ittt<Wllig» 

2o*> % (d m n m ^ \z =t o x^itt % . 

S& — ffi 7J h^>> ? X^la© H 1/ -f > s ^ v - x i; 
^-tl^ngi $ tlfc JStaRlaiy*R2a> IS - £id * h 7> > 

y x ^ ib© h w -r >Ratv — xtc-tn-^nssiKsnfc 

ifttaRlbR^R2b, % - » S& h 5 > v X * 2a» H 1/ -f > 
S Jj: V - X II f tl f tl g ^ $ tl S K R3aR R4a, 81 
— m ®J h 7 > y X ^ 2b© F v < y R ZS V - X £ tl 
nSiUS n&ffifiR3b&tf R4btt, i 7 ^ 1 « (06) tc 
*3 5 S tfC R 1 » R2, R 3 , R 4 *S ^ T 3 o 3; b < > 
JgJriR3a(D^Jn:fi«J£in:Rla©nfg, Sj/lRSbCDi&ifCflte 
^taRlbCDnfg, &^R4a©}g^fttte&i5 ! LR2a©n{g, & 
Jit R4b © Jg in m \t m. trt R2b co nfg ^ *l ft IS 5t £ ft 
§ . 

v - x m & (ijSPaRtf si^Pbotffi) # # a © *$ 

h 7 > y X ^ (D V - X « & ( «S jfe Q © « fl: ) £ m » W £ 



Patent provided by Sughrus fttfeon ; PLLC - http://www.sughriie,com 



WO 00/79682 



64 



PCT/JPOO/03931 



7 > V 7, $ ifi W X \t P W M M 'ffl \Z «fc D 19 s n s . — 
^ , »1 0 * » « T ft , - ^©M^§tii^h^>^X^ 
CD 7 - X « & («S APaR^»jfilPb©«fi) ^ tl -6 tl 

gij © mt ib b 7 > v ^ ^ (D v - x « & ( gp q a ~el xs m & Q 
« sfE a* m w £ n -5 <t ^ k , & ti b 7 > v x & & m a « p 

W M flj ffl £ «k D fff J ^ £ *l £ 0 

0J^HIg§2OBS:^7;-r 7f 0JHlil?S21AH J: 0 ^ 51 
L fe f f &* It S * 5 t , f(DifiEttl5lIi (05 
A) t^<I^It$5o ^ A , fH — \£ tl V =7 > 7s 9 
lai ^ - 1 i h 7>yX^2atl- X < y ^ > ^ h 5 
> y 7 ^ 18b t ^' t > b > irffl^ h7>^X^lbtH 

5 H Jfc #J (D tfi 73 h7>^7^1t< f - Ift h ^ > v X 
^ la*J * 5 UltW b ^ > X ^ 2 <h > 31 — X -f y 

f>^h7>yX5'18b^l5^I0il©7'f7f>^h 
7 >yX^18i, ^tl^n^&i+So t£ o T , ± IH 0) 

^ © i I l: ^ ^ T , ff£ 5 HJfiWOBiil^SfflT t 5, 

^ S A T ^ 5 O T , ^8il|3|«i:0^a0^t<&5. 
L^L, I 1 0 i Jfi « T tt , I « EI B i t T i ; iJ -> y 
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<D -ft ifi W, 8 m M m <£ K> ft ft T ^ & o o s o , ai * i » I: 
« * 1 1 £ % 09 » 

El 8 B > ^ % m <D W, I lHJfcfllOHIj&ET&So 

— CD £ tt L , ^ « I I 1 O^S609tf) , ka>£Jg 

ffl T 5 o 

ill 1 ^ jfi 09 tt * l OilS0iJ©<fc5t-ooiilll 
12v&#5IK:ffl^ 3 , fit $J h 9 > v Z * © 

ft ft K *f L T SU <D«j5ltagl2vaRt^l2vbSrffl ^ & «fc 5 
l; L fe 0 T J5 5 . <D — ^»(Dm^tM©^^«, X -f y 
f 31bt ^ o T m W IhI 8§ 2 0 B CD W) ft £ n M U T fi 1 fc> ft 

§o ^nK^cft#Rtf»*i:oiiTttii o ^ m m t 
± < m m t * * o 

« fg 1 2 ^ m » 

i 8CC i5 ^ T i 7BX i 8ACD CD t m B <K ffi f& M M \Z 

^1 #J x f§ i oilffofeo^Ifflts. 

7 > y X ^ © - h«fi^l9il^t^i!:ail/ 

t , % i o m m m t m c m & <d ? u v v £ a 5 > x $ ■& 

T U § , *-ft&ft©ffi#169ll®l&fE;fttf&*fcOV>Tra 
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am i 3 mm m)) 

@8ds, # % m (o m, i zmm&\v>mnwT?&z>* 

H8DI: * ^ T H7BX SH8BO fecD 

U Bl 7BX tt0 8BtR-O^t§#b, f O ffi I 14 ^ 9 
^1 M #J X I 1 lili0t)©^gfflt§ o 

I 1 3 i 1 W , mSltit««lllK27^«fcOHl^h 

T > II 1 i I i ^ D 1 fi£ © ^ >J ^ y § 7 > X $ t 
« I l 4 H M #1 » 

0 9At: * u t 0 7A© % o tmm<nffi]&mm\ztem7At 
n — © & # u , ^©^B^«i8HM^j©fe©^affl 

II 4 I I fj ft , ^ 5 ^ 1 (0 5A) K $5 5 ffi 
* h 7 > v X ^ 1 , X-f 7 f > ^ h 7 > y 7 ^ 18R y'i 

i7>7"4i:fflit§ii 1 ^HMti, ^ A « £ ft t - 
& $ n t vi s . 

£|-ffi7jb5>vX^la, W, — \& il h 5 > i? X & 1 
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b R & W, H ft 77 h 7 > y X ^ left ^ f tl ^ 5 ^I^J © 
ffi77h^/^X^l(C*g^L, ff^KHnft^Jl'M 
OSFETT&D, Fl'-f^S**^. 7 - X £ u ffl 

tl T li § o 3E £ * $-77^*^-^3'*i , t-K 25a, 

% - ? ^ * -;i/^-r ^ - H26bRtf »= 7 ^ -r * 

- x i: 7 ; - f 5 . f m > i; * v - , ^ n -6 n & 
« $ n x ^ s . 7 7 * < — ;u ^ -r •* — k « , £ b 
< a , *nfn^t5ii:8fii!snT^5iHA h ^ > v x 

ft! h ^ >y7^2©V-7fiI2H^t^)I - til 
^] h 7 > y 7 ^ la© 7 - XtttffiIlaOJt^Ila/12, ^ 

— ft b =7 > y 7 ^ lb© 7 - X t »St lib© Jt $ lib / I 

2 > &. > IHffit h 7>y7^1c0V-XlSllc0tt 
$Ilc/I2te, h* V -f > , 7 — X , y — h © H ^ © S 
S^^h7>y7^T^It:Lfc*^, £ « ^ © 1 1: 
t^THIi-S (^T, Ila/ 12= lib/ 12= lie/ 12 

= n «h-r§) i: ^ § i 7 n t n- $ n T U . 

m — X ^ >^F7>yX^18a, ^ - X v 7^ 

> t* v >y x ^ i8bStf*£x< v 9- y 7* v <7 y v x 

^18ctt^f tlfcl 5 ^1 M #J © X -f >7 > 7 h ^ y v X 
7 1 8 t@ L > £?£L<ten^^*;i/MOSFETT 
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7s $ 1 8 c » , n n © f i/ -r > & sn — tb * h ^ > ^ x 

V^-So 3£^> lE77<*-f-;V^^t-K 26a, 

- H 26bR^tB a 7 7 'f 
y * - F 26c^ , ^-X^^^>^h^>> ? X^18 
a, i r 7 ^ 7f > ^ h 7 > v X ^ 18bR 1/ I £ ^ ^ 7 
f >^h7>yX^18cOV-Xl:7/- F £ , F K 

y \z tj v — f & , ^n^nsiRsnT^s. # y ^ ^ * 
^ _ ^ ^ ^ ^ _ h , & & i> < \z . m m m m ts n x ^ 

Z> & X <i ■;f>y'h7>^7^©fnfn0^f^ 

* - F T 35 5 o t <D m \Z > &5bfcy^t-HifTS 

o T & ^ o 

m — Hi il h 7 > y 7 ^ la© F V <i > 7k Z$ V — 7, \Z 
f tlf tl8«Sn^jSKRla&^R2a, f§ - Jii 73 F r> > 

f v <i > r v - 7 c ^ n f n t ^ $ n ^ 

JftttRlb&^R2b, fH H til 7J h 7 > v X * lc® F V <i > 

t*j f^>^x^2© f i^-r > r y v - x ii f n f n i i 

2 fx tz t£ tft R3& R4tt , fg 7 H % #J (0 6) £ *3 * Jft 
SRI, R2, R3, R4i:ffl§t^.. £ L < , JS trt R 3 © 
ffiJnteteJ&trERla, RlbR t^Rlc© nfg , IttR4© jftfit 
S tfE R 2 a , R2b&^'R2cCDnlSl:^tlf' nt^ $ *1 £ . 
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& - <D m W} 7 > 7 4a\Z » & QIZ # T 2> f& — M 1] b 7 
>i?7^1at uffiftf 3utC»jSPa©tffiS, fit — <D 

m. m 7 y y 4b « m * q k m ? z> $ — m * f 7 > y x ^ ib 

H IS ^ Q l: *t t I) f E W ^3 h 7 >S^X ^ IctwIBftf 3w 
ft — ffi W & © T fe & o 

0J^lE]g§36«^^14^^bA^^n^>u+B, v ffi , 

ffi I? 0 SS 3 6 « , 9V B <D X ±> \z m "3 T « git 

ill2v$i«ll, ilffl « iI2© $ij s g ^1 ^ t S t 

£ . 

MIC, 0J ^ HI 8§ 3 6 \t , H^<DX-fy^>^h^> 

<5/^lW»lHllS3 7A^m*'r*. - - T , E O CD 7 -f y 
^ y ?f b *5 > y 7, ^ © ^" > R ^ ^" 7 CO III 3 (J , W A «, 
Hffi ; E-^CDigiii[Hlg§ < hbTffl^^^'&, m n M ifi 1 2 0 
0 K i T U H ^ O 7 f / ^ h 7 > y X ^ O ft r ^ *5 

* > f £ J: -5 £ , a m # 1 2 0 ° T T (i t II - O I * 
^ y V ^ cfc o \z fr t> n § c W A (f , & - m ts b 
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7 > x Ma*« t > i t i> 5 u m m m <d m & . m =. x 

-i 7 f > ^ h 7 > y X ^ 18bt IE X y ^ > ^ h 5 > 

* 1 8 c t & ^tn j enmntf}\z ; 8itiz>nffi<D&fttf. 

X 7 f S"J II HI K 37Att , Z^Oii7>7"4a, 4 
b, R^4c^ 6 O A * l: S"^ ^ T , *>LT^Z>mJlh 
7 > y X ^ © V - 7 I *5 I I h 7>yX^2WV-7 

ifiJ:DT^of;ll:t>lT^5X<7f>^h7> 
y X ^ ^ t 7 t 5 i 7 l: , ft!|lllHFK36^S©iW«^# 

!1 T , ±IB©iM*l«^©3£3l©tfc:#ra, & T C i ^ 5 i 

■s k , m 5 m m m t m m \z -c ^ %> : m z. & , m - tn t> v 

7 > y 7 ^ laff ^ ^ t > L T ^ 5 u ffi gg ®j B# T « , ft 
f 3u - ftf 3v - ^-7 7 f > 7* h 7 > y 7 ^ 18b, X 
& > I f 3u - t f 3w - ^ E X y ^ > ^ h ^ > y X ^ 1 

, J6-lB*h7>5?X^la*tl5^I« ( m 5 A ) © 
titiTjh^^^X^li, ft f 3u t i f 3vt i f 3wi: © ^ 

X ^ 18bRa?^HX y > if h =7 > 5? X ^ 18c© 

5 i I © X ^ 7 f > i7' b 7 > y X ^ 18 t , -5- ft 
ft 2* & 1* 5 . f o T, I - ffi * h 7 > y X ^ la, Ml 
ll h 7 >yX^2, M tfii M 1 2 v , 

-f7f>yf7>yxn<D^)l, oia^iiiidits^ 
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u v v & , * 5 ^ * w c ^ 'j y ± < n m <d m & -v * 

h7>^73'Ot>Rr;t7 ! &iii!lflL/T, <X) (D ^ 

m 5 mm m m u . i^Pai»^Qto*fii**iwi: 

£ © ^ |J y 5 /\* 7 > X $ t 5 : t* 5 T f 5 . Jg > 7 
U y J? HI B *i ;t 5 > X U ft '& <D tB 73 $'J H td ^ ^ T *> fg 5 

{0 b, ^ 8 i I W t 1^ Hi: , #1 X- & , u ffi IE »j B# 
*5 V> T ff§ — 7. <i v > if h 5 > y X ^ 18bR^'^HX 
y ^ > ^ h 7 > y X ^ 18c^ * t: t 7 I i d > 7 

7^*<-jv^^t-F 26a, IB — 77^^^ — ;w^^r 

:* - F 25bRI/i£ 7 =P -f * -f - )V i? -f tf" — K 2 5 c * 

>-r&o -tux, ti9$iitsitiio^t*^[i 

18bX v ^ > if V ? y i? X ? 18c<D -* 7 £ ffl 

$ L X > I 1 HI * h 7 > y X ^ lbX I £ ill * h 7 > 
yXMc^t>HU^. f tl i: J: D , ft 73 h v > ~7 

I: ffi ^ © T , til * $ij i ^ © i f t £ i'J i T f ^ . 

— ffl 77 h 7 > y X ^ lbfc It ^ t > b T ^ § v ffi 
|g Ifr B# X , t # 3v - t # 3u- f - X < y ^ > if h 7 
>y X ^ 18a, X \t , I S 3v - I f 3w - I H X -f 7 f > 
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9 h 7 > ^ x ^ i8c© ^tn^xtt^©M^^aiAii 

ifi m *i Z o £ co « , ffij] h 7 > y X ^ ib^$ 5 

11^ ( 0 5 A ) OHiA F7>^XMt, ft f 3u<!: t f 

3vi i f 3wt 0 ^ ^ 5 ^ ffi^J © i t 3t , m - X -t* 

y > if b 7 > y X ^ 18aS 5' ^ £ 7 ^ 7 f > y* h ^> 

X ^ 1 8 c CO j£ J&* £ 5 m m M CO X -f y ^ > if h 7> > 5? 

X ^ 1 8 £ , ^-tlfn^/^tS. fi£ o T , ~ £ii 7J h ^ 

> 7 ^ lb, i S] h 7 > y X ^ 2 , « flft 1 2 v , H O CO 

^ m & f s y u v \% , & 5 ^ en co y u ^ ^ t ± < 

mU<Dmtic.T&Z> 0 Z. CD *7 U v V \$ > fgZlC0M»l7>:7 o 
4 b CO Hi II 1 ^ ^ T , »j&Pb£«Sj&Qi:©lflJ©*ti:3l£ 
0 £ T £ <k 5 f§ — X y ^ > if h 7 > y X ^ 18aX 

fgHTW 7 f > ^ h 7 > y X ^ I8c$ $1 i t § : t l: J; 
D A ^ > X £ . 

iHffi^J h 7 > y X ^ lcf: it ^ t > L T ^ § w IS I 
Wi n T \t , lf3w-tlt3u-^-7< 7f >^ h 7> 
y 7 ^ 18a, Xte, ft «3w - ft f 3v - *HX < y f > ^ 

M ( 0 5A) ©tH^h7>yX^li, ft f 3u<h ft f 3vt 

it 3wt©^j$^i 5 ^ififijcftiKfst , m - x ^ 

> ^ h 7 > y X ^ 18a&^8- X ^ y ^ > if b 7 > V X 

i8<h> -en^n^&ts. f o T , I £ HI h 7 > y 
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X & lc. ffi%)h7>i?7>?2, m, fM U 1 2 v , H O CD ft ?^ 

i:1^0X-f7f>^h7>yX3'i(Z)^SE 1 <Z) ES t> # 

« ric T S ^ U y ^ , I 5 II I © ^ 'J y 5? £ £ < ft $ 
O i ^ T $ § o 

^ (D ^ u y v « , ^ = <d m m 7 > 7° 4 c m ts \z s ^ 

— X "f >y ^ > ^ h 5 > y 7 ^ 18aX « I r X y ^ > !f 
\>X ± CD «fc -5 \Z > u ffl , v *B > wffi^ftl©Ii^ll 

« te i 5 n m m » 

H9B«, ^^Hjco^i 5 m m m <d ® m & z> o 

m 9B\Z & T El 9 A CD CD £|W|1§CD*iE5cMitfCte09A£: 
ffl T S o 

m i 5 n m m « > s^njg^o^^y^sfsiaK 

3 7 A £ , |iJi @?S36* h 7 >y^^^©ffl^^ 

* jft t 5 «) O 7 'f 7 f IIP @K37Bl:f t ft '^.T ^ 5 

# a* m i 4ii«ts&5. 

«»?tltM«lHlS§37B«, £^0ii7>7"4a, 4b, 

y X ^ (D V - X f & ^ i S) b 7 > y X ^ 2© V - X Ife 
i 0 T ^ o fc C t > IT ^ 5 X 7 f > ^ h 7 > y 7 

ft b , *m*h^>^x^^m*-rs. z z t , $i m m 
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^<D^m<Di±jjte. t \z m. 3 <fc o lz ft 5 : M u , 

i - US * h 7 > y X ^ laitMt ^* t > I T ^ 5 u ffi I 1 
Kfttt, ftf3u-ftf3v-H-X<7f>^h7>y 
X * 1 8 b , X > IS3u-ii3w-|HX^ h 

tl^>o £ © m , » - ffl * h 7 > ^ ^ la, iSl b 7 > 
5^ X ^ 2 , tISl2v. H^©t^t-^©7^7f> 
^h7>yX^t(D^^, O PS -o ifi -? U y V £ ffi J& T 

s«atitffi«i5i8S37Bic«kD«iifl?bT, o & f$ o m m 
< > tf - y y x £ ^ it $ -& a o i n i: «t o , us p a t 

^ st fl f ±5 W t: i b x > ± IB co y u y £ a* ^ > x £ 
-&sz:t^T#s. cd «fc -5 £ b x y U v v ffi n 9 > X 

- CD ffi 7J « illai It ffij IK S§ 2 ^ b m t: 2 *l £ P M ffl « 
SEI2t © Jt*Ila/I2*«, I«^lRt^^-ffi A h 7 > 
v 7. ^ la©H^B^CD*fi:#t'IIKW(''fe#ii--rt3-^ 
T & 3 , t£ o T , ft0llleIg&36^*IS(jh'7>> ? ^^2*ffl 
^T»»ffl«ilEI2***A<ifPt5i, J§ - CD ffi 7J « 

16 8 n #i «t rwj ^ £ , #g x \* > u ffl m m m \z & u t 

fg - X 7f >^ b 7 >yX^18bR^iHX^f y 7 > 
^ h 7 >y*7^18c^*IIt7 L * ^ , ^ EH 37 v < * 
>f - f>f t - K 26a, ^Hy^^^^-)iy^^ - H 
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25bR^IH7 7 'f^'f-JK'ft - H 25cfc t > t 

«t b T , 1 i 9^ I L T S St t il 10^\ « * ^ [§ 4 ^ 
tl £ 0 ;i(A[5]£P#tCfg — X<y^>^h^>> ? X^18b 
X f§ H X !y f > ^ h 7 > ->* X ^ 18cO t 7 t IPI ffl l 

^ lc^ t > I I S ^ . tl £ ck D . [il ^ h 7 > y X ^ 

©^->«i±«'7^-r 3jx-r — ;p^-r^ — h «fc o *> - j& <g 

£ — tiS id h ? > i? 7 *? 1 b tz. tf ifi * > b X ^ Z> v m 
liSfttt, ft ^ 3v - I f 3u - ^ - X ^ y > # b 7 

> y X ^ 18a, X « , ftf3v-|#3w-i£X-l' 7f> 

^ i ti 5 , n <z> « , jg — m^h^>> ? x^ib, *$ «j 

h 7 y V 7s 9 2 , III 12v, = -D<DM.ffit~-D<D7s-( 

y « , Ii©il7>74b©[H^i:So'^T < In * P 
bi:»AQt OWCtifclSOtf 5 J: 5 f§ — tB 77 h ^ 

> v 7s $ lb £ m n -r z> a o n 5 >xt£o 

£ = m * h 7 > y X ^ lcf: t > l T ^ 5 wffil 

v X * 18a, X > ft W 3w - ft ffi 3v - % ~ 7 -f v ^ > 9 
V 7 >y7^18b(D^fn^XttfOS^§lti7]lI)!»5 
^ © J§ , IEtH^h7>yX^ lc, i S) h 7 

> 5? 7s 9 2. til 12v, H^0ftftr^©7x^ 7f 
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, ^HOilT > y4c(Dm* l:Io*UT, gp * P c £ 
»^Qt ©M©*tIS0fct5 J: 5 ic fg H ffi 73 h ^ > 
v X ^ 1 c £ M m T S : i ia 0 A 7 > X f 5 o 

± © «fc o \z , u ta , v *a , wfflvifn©iiiBft: 
* & «fc e> f , ± l s <d zf u y * n ^ > x s it & £ £ a* 
i: i » s n 5 o t , t£ m «fc t)ss*»ft©m*«wii**fliffi-c 

« SfS 1 6 Hi M m » 

0 ioAtt , * % m <d m i 6 mm, m <d m?& m t $> & „ 
a ioai: * ^ t 0 9Ao t> o t mwi<Dffij&mmiz\tm9A 
tft — on^&ttv* ^ (D m m \t m i 4 t> ©$ 

s ffl -r & c 

^ l 6 * I FJ (i , IMlS^oIUi:!^!, m 
— m7Jb^>^X^la, m =- & tl h 7 > 7 ? IbR Z$ 

b 7 > y X ^ 2a, ^ z S I!) h 7 > v X ^ 2bS H i 

16 h 7 > y X ^ 2c^ t t 5 . 5 1:, *SO*j5fEaii2v^ 
«OiAT^fflt§fcft(Dl-iiX-f y J- > tf h 5 > 
V X * 32a, ^-«ibX-T^7 c >^h^>^X^ 3 2 b & 

m h a a x v ^ > v h ? > v x ? 32c% m ? z> , 

^ - S S) h 7 > y X ^ 2a, — i (ft h 7 > 7 ^ 2 
bRU'f Hii h 7>yX^2cS, £? £ b < li n f t * 
;i/MOSFETTS>D, H 1/ -f > I: t I 9^ , V — X £ 
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I-|SX< v 3- y ? V 7 > y X 37 32a, m — ffi &J X 4 
y 7 y V h =7 > ^ 32bRtf f HiiiX ^ h 

7 > y 7 ^ 32c0 F l/-f >^^-n j ens^2nT^&„ 

^-il!]X^7f>^h7>yX^ 32a> l§ — M ItJ X 
y ^ > ^ b 5 >yX^32bSO!^HlillX^ y 9=- > ^ h 
7 > y 7 ^ 32c« , £ L < \% n ^ \ * )V M O S F ET 

SjH2V\il$ tlTVi^c 

fg - *£ h 7 > ^ X ^ 2a© V - 7 itH2a(:MT § 
h ^ > ^ X ^ la® V - X t I IlaO Jt $Ila / I 
2a, fH — M Si h 7 >y7^2bOV-Xf iI2bl:Mt§ 
IH - £B 7J b ? y z? 7 ^ lb© V - X S SE lib© it $Ilb / I 
2b> R , I £ tt ft) h 7 > y X ^ 2cO V - 7 1 Sl2cl: 
*f T 3 HI H £ii # h 9 >yX^lcOV-XilIlcOJt$I 
lc / I2ctt , H V -f > , V - X , y-h©H«^©m& 

sr-€-n-?n©m* b 7>yx^R^iSi h 7 > v 7. ^ -r 

T , Ila / I2a= lib / I2b = lie / I2c = T ^ ) ft 5 

£ -5 I: t t $ n T u 5 . 

& ffi &} 7, -i y?-ytfb7yz?7?tem'fflm&38fr 
&©«fiifi:f'3Tt>bs^t7i/T, n -r n © 

iIffl«S^l^ii2v^iItl.. m «t 81 1 2 v fct , ^ 

- ffi X7 b^>> ? X^la^^>T^Bt«^-«g!j h^> 
y X ^ 2a^ ^ © HI ffl t iI2a & , ^-ttl^b^>> ? X 
^ lb*i t > t 5 H ttH- ?# #J h ^ / y X ^ 2b* b © iH 



Patent provided by Sughrus fttfeon ; PLLC - http://www.sughriie,com 



WO 00/79682 



78 



PCT/JP00/03931 



SE m * m I2b£ , *Hffi*b7>^^^ lc*« * > T Z> Pf 
S I H i ll h 7 > v X ^ 2cd> 6 OiliffilSl2c^ , 

n ^ n Ad « s * « 1 1 k u <fc "5 m » -r s . ^ © fi § s 
m itu m m \si 38 & *> <d m w m n iz £ -d t g ft t & . 

t nfnaas nfcjsstRia&«R2a, m — tu * h ^ > 
x * i b © h i/ -r > r v - x ^ ^ ti -6 n $ $ n & 

ja«RlbS^R2b, ^Hill* b 7 >y X ^ lc© F M > 
Rtf V — X (3 ^n^'n^^c $ nfcffitriRlcS:^R2c> n 
- i S) h 7 > y 7 ^ 2a© H l-f > S y V - X t: f tl f 
nil $ tlfc iiR3aR^R4a, B — Mi* h 5 > v 7. 9 2 
b CD F l/< > R y -7s {Z^cft^tl&WilS tl }g #1 R 3 b 
R R4b, HI H *§ g& h 7 > X * 2c© F M > R V - 

x i:f nfnsi$ nfcissiR3cR^R4ctt, fg 7 ^ jg 

#J (06) K: 43 £ & trC R 1 > R2, R 3 , R4l:ffiSt 5. 
$fSL<«, ^ , ig#iR3a©igJri;tete:J£#LRla©n 

JgiaR3b©Sin:ffiiiStn:RlbCDnfg> jgtriR3c©jgtri 
ttteJUtaRlctDnffiK ^JriR4a©}ginfii«}airLR2a©n 
fl5 , & trt R4b © Jg trt ffi tt £ tti R2b CO n f& , jg til R 4 c © Jg trt 

it Jg in; R2cco n §i:^nf nss sns. 

iH»@K38tt, ^14^SSF!|CO0JfflIIlIg§36CO^tg 
JO T , £"3©iii]7'f7f>y 8 h7>yX^©t> 

stft7S^nfnjist5afl^^*iii*t5. - co 

y 7 ^ 32a§ , vffi!iPtttI-iS!]Xi'7f>^h7 
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> 5? X ? 3 2b £ , wffi(gftHii«H«9lX<7f>^h 
7 >y7 ^32c^ , ^n^'n^>b, ffi0r^«t7$ 

* 1 4 * I « T ft , HOCSfi:5tilAh7>^X^ 
05 V - X « & (»^Pa, PbR^PcO tfi) £ , 
||)h7>yX3'©V-Xtfi ( S5 jSC Q CD M ) ^ — Wc 
£ -fr £ cfc o \Z M W T 5 o ^ 1 6 i I i t li , Ho 

©S/j;§ttl* h7>yX^(DV-7lfi ( ffi ^ P a , Pb 

Rt;p c ©«fi) £ ^ n ^ n <d m g# b ^ > x ^ cd v 

- X € & ( ffi J& Q a , QbRl^QcOtfi:) ^ — £6: S i* 5 «k 
5 ffi »t5. 
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« h 1 7 m m m » 
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